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%DUULHUVWRVXVWDLQDEOHFRQVXPSWLRQDWWHQXDWHGE\IRUHLJQODQJXDJHXVH
-DQHW*HLSHOD&RQVWDQWLQRV+DGMLFKULVWLGLVEF$QQH.DWKULQ.OHVVHG


 D'HSDUWPHQWRI3V\FKRORJ\8QLYHUVLW\RI&KLFDJR6RXWK8QLYHUVLW\$YHQXH
&KLFDJR,/E'HSDUWPHQWRI(FRQRPLFVDQG0DQDJHPHQW8QLYHUVLW\RI7UHQWR9LD
,QDPD7UHQWR,WDO\F&HQWUHIRU'HFLVLRQ5HVHDUFK/HHGV8QLYHUVLW\%XVLQHVV6FKRRO
8QLYHUVLW\RI/HHGV/HHGV/6-7G'HSDUWPHQWRI0DUNHWLQJ0DQDJHPHQW(UDVPXV
8QLYHUVLW\5RWWHUGDP%XUJHPHHVWHU2XGODDQ3$5RWWHUGDP7KH1HWKHUODQGV

7RZKRPFRUUHVSRQGHQFHVKRXOGEHDGGUHVVHG-DQHW*HLSHO'HSDUWPHQWRI3V\FKRORJ\7KH
8QLYHUVLW\RI&KLFDJR6RXWK8QLYHUVLW\$YHQXH&KLFDJR,/
MJHLSHO#XFKLFDJRHGX

.H\ZRUGVIRUHLJQODQJXDJHGLVJXVWVXVWDLQDELOLW\FRQVXPHUEHKDYLRXUUHF\FOHGZDWHU
 

$EVWUDFW
7KHDGRSWLRQRIFHUWDLQLQQRYDWLYHSURGXFWVVXFKDVUHF\FOHGZDWHUDUWLILFLDOPHDWDQGLQVHFW
EDVHGIRRGFRXOGKHOSSURPRWHVXVWDLQDELOLW\+RZHYHUWKHGLVJXVWWKHVHSURGXFWVHOLFLWDFWVDV
DEDUULHUWRWKHLUFRQVXPSWLRQ+HUHZHVKRZWKDWGHVFULELQJVXFKSURGXFWVLQDIRUHLJQ
ODQJXDJHDWWHQXDWHVWKHGLVJXVWWKHVHSURGXFWVWULJJHUDQGKHLJKWHQVWKHLULQWHQGHGDVZHOODV
DFWXDOFRQVXPSWLRQ
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 

2QHJRDORIWKH8QLWHG1DWLRQV¶$JHQGDIRU6XVWDLQDEOH'HYHORSPHQWFRQFHUQV
VXVWDLQDEOHFRQVXPSWLRQ7KHDGRSWLRQRILQQRYDWLYHSURGXFWVVXFKDVUHF\FOHGZDWHUDUWLILFLDO
PHDWDQGLQVHFWEDVHGIRRGZRXOGPRYHXVFORVHUWRDFKLHYLQJWKLVJRDO5HF\FOHGZDWHUFDQ
LPSURYHWKHOLYHVRIELOOLRQSHRSOHZKRDUHIDFLQJZDWHUVKRUWDJHV6LPLODUO\LQVHFWEDVHG
IRRGSUHVHQWVDQHQYLURQPHQWDOO\IULHQGO\DOWHUQDWLYHWREHHI<HWPDQ\FLWL]HQVUHIXVHWR
DGRSWVXFKSURGXFWV:KHQZHSROOHG0HFKDQLFDO7XUNHUVRQZKHWKHUWKH\ZRXOGFRQVXPH
DUWLILFLDOPHDWUHF\FOHGZDWHUDQGLQVHFWEDVHGIRRG<HV1R8QVXUHRQDYHUDJHIRUHDFK
SURGXFWRQO\UHVSRQGHG³<HV´
7KHPDLQEDUULHUWRWKHDGRSWLRQRIWKHVHSURGXFWVLVWKHGLVJXVWWKH\HOLFLW$OWKRXJK
UHF\FOHGZDWHULVWHFKQLFDOO\FOHDQLQSHRSOH¶VPLQGVLWLVGLUW\EHFDXVHLWZDVRQFHLQFRQWDFW
ZLWKDGLVJXVWLQJHQWLW\6LPLODUO\VXUYH\VRQDUWLILFLDOPHDWDQGLQVHFWEDVHGIRRGOLQN
UHIXVDOWRDGRSWWKHVHSURGXFWVWRIHHOLQJVRIGLVJXVW7KLVUDLVHVWKHTXHVWLRQ+RZFDQZH
QXGJHFLWL]HQVWRFRQVXPHVXFKSURGXFWV"+HUHZHH[SORUHDODQJXDJHLQWHUYHQWLRQGHVFULELQJ
VXFKSURGXFWVLQDIRUHLJQODQJXDJH%\³IRUHLJQODQJXDJH´ZHPHDQDODQJXDJHWKDWDQ
LQGLYLGXDOKDVOHDUQHGLQDIRUPDODFDGHPLFFRQWH[WRXWVLGHRIWKHHQYLURQPHQWZKHUHLWLVXVHG
DVDQDWLYHODQJXDJH
2XUPRWLYDWLRQFRPHVIURPUHVHDUFKVKRZLQJWKDWIRUHLJQODQJXDJHXVHFDQDWWHQXDWH
QHJDWLYHIHHOLQJVDQGVXSSUHVVHPRWLRQEDVHGMXGJPHQWVDQGGHFLVLRQV0DUNHWLQJ
VORJDQV²VXFKDV³3DUHQWVZKRXVHGUXJVKDYHNLGVZKRXVHGUXJV´²DUHUDWHGDVOHVVHPRWLRQDO
ZKHQUHDGLQDIRUHLJQYHUVXVQDWLYHODQJXDJH6LPLODUO\FKLOGKRRGUHSULPDQGV²VXFKDV
³6KDPHRQ\RX´²WULJJHUUHGXFHGVNLQFRQGXFWDQFHUHDFWLRQVLQDIRUHLJQODQJXDJH)RUHLJQ
ODQJXDJHXVHDOVRUHGXFHVIUDPLQJHIIHFWVZKLFKDUHWKRXJKWWREHGULYHQE\ORVV
 

DYHUVLRQDQGLQFUHDVHVWKHPRUDOHQGRUVHPHQWRIDFWLRQVVXFKDVHDWLQJRQH¶VGHDGSHW
ZKLFKSHRSOHW\SLFDOO\FRQGHPQGXHWRWKHGLVJXVWWKH\HOLFLW
%XLOGLQJRQWKLVUHVHDUFKZHK\SRWKHVL]HGWKDWGHVFULELQJVXVWDLQDEOHEXWDYHUVLYH
SURGXFWVLQDIRUHLJQODQJXDJHZRXOGLQFUHDVHZLOOLQJQHVVWRFRQVXPHE\UHGXFLQJIHHOLQJVRI
GLVJXVWHOLFLWHGZKHQGHVFULEHGLQWKHQDWLYHODQJXDJH$OWKRXJKSUHYLRXVUHVHDUFKVXJJHVWVWKDW
IRUHLJQODQJXDJHXVHGDPSHQVHPRWLRQVWKHUHH[LVWVOLWWOHHYLGHQFHWROLQNIRUHLJQODQJXDJH
HIIHFWVLQMXGJPHQWDQGGHFLVLRQPDNLQJWRHPRWLRQDWWHQXDWLRQ%HORZZHSUHVHQWWKH
UHVXOWVRIIRXUH[SHULPHQWVWKDWLQYHVWLJDWHGWKHVHK\SRWKHVHVLQWKHFRQWH[WRIVXVWDLQDEOH
FRQVXPSWLRQ
([SHULPHQWV±H[DPLQHGLQWHQGHGSURGXFWFRQVXPSWLRQ3DUWLFLSDQWVUHFHLYHGD
GHVFULSWLRQRIDQDYHUVLYHSURGXFW²DUWLILFLDOPHDW([SHULPHQWUHF\FOHGZDWHU([SHULPHQW
RULQVHFWEDVHGFRRNLHV([SHULPHQW²HLWKHULQWKHLUQDWLYHRUDIRUHLJQODQJXDJHVHH
6XSSOHPHQWDU\7DEOHDQGZHUHDVNHGZKHWKHUWKH\ZRXOGFRQVXPHLW<HV8QVXUH1R
WUHDWHGDVDQRUGLQDOVFDOH$VSUHGLFWHGIRUHLJQODQJXDJHXVHLQFUHDVHGZLOOLQJQHVVWRFRQVXPH
WKHVHSURGXFWVDFURVVDOOWKUHHH[SHULPHQWVVHH)LJXUHDUWLILFLDOPHDW8 3 
] U UHF\FOHGZDWHU8 3 ] U DQGLQVHFWEDVHG
FRRNLHV8 3 ] U 
 ([SHULPHQWVRXJKWHYLGHQFHIRUWKHXQGHUO\LQJPHFKDQLVP)ROORZLQJWKHZLOOLQJQHVV
WRFRQVXPHTXHVWLRQSDUWLFLSDQWVUDWHGWKHLUIHHOLQJVRIGLVJXVWWRZDUGVWKHLQVHFWEDVHGFRRNLHV
 1RWDWDOOGLVJXVWLQJWR 9HU\GLVJXVWLQJ6XSSOHPHQWDU\)LJXUHZKLFKZHWHVWHGDVD
SRVVLEOHPHGLDWRURIWKHUHODWLRQEHWZHHQODQJXDJHDQGZLOOLQJQHVVWRFRQVXPH:HFDOFXODWHG
ELDVFRUUHFWHGFRQILGHQFHLQWHUYDOVXVLQJERRWVWUDSSLQJZLWKUHVDPSOHV7KH
UHODWLRQVKLSEHWZHHQODQJXDJHDQGFRQVXPSWLRQRILQVHFWEDVHGFRRNLHV>E W 
 

3 FRQILGHQFHLQWHUYDO@EHFDPHQRQVLJQLILFDQWRQFHIHHOLQJVRI
GLVJXVWZHUHWDNHQLQWRDFFRXQW>E W 3 FRQILGHQFHLQWHUYDO±
@ZKLOHWKHLQGLUHFWHIIHFWRIIRUHLJQODQJXDJHWKURXJKIHHOLQJVRIGLVJXVWZDV
VLJQLILFDQW>E FRQILGHQFHLQWHUYDO@7KXVIHHOLQJVRIGLVJXVW
PHGLDWHGWKHDVVRFLDWLRQEHWZHHQODQJXDJHDQGZLOOLQJQHVVWRFRQVXPH)LJXUH
 ([SHULPHQWH[DPLQHGDFWXDOFRQVXPSWLRQ)ROORZLQJDGHVFULSWLRQRIUHF\FOHGZDWHULQ
HLWKHUWKHLUQDWLYHRUIRUHLJQODQJXDJHSDUWLFLSDQWVZHUHSURYLGHGZLWKDFXSWKDWVXSSRVHGO\
FRQWDLQHGUHF\FOHGZDWHUSDUWLFLSDQWVZHUHODWHUGHEULHIHGWKDWWKHFXSFRQWDLQHGERWWOHGZDWHU
DQGZHUHLQVWUXFWHGWRGULQNDVPXFKDVWKH\ZLVKHG:HSUHGLFWHGKLJKHUFRQVXPSWLRQLQWKH
IRUHLJQODQJXDJHFRQGLWLRQEXWPRVWO\IRULQGLYLGXDOVZKRZHUHQRWWRRWKLUVW\²WKLUVW\
LQGLYLGXDOVDUHOLNHO\WRFRQVXPHZDWHULUUHVSHFWLYHRIWKHODQJXDJHFRQGLWLRQWKH\ZHUHDVVLJQHG
$SUHOLPLQDU\DQDO\VLVUHYHDOHGWKDWPRVWSDUWLFLSDQWVGUDQNZDWHU>QDWLYHODQJXDJH
YVIRUHLJQODQJXDJHȤ1  3 @SHUKDSVGXHWRWKDW([SHULPHQW
ZDVSUHFHGHGE\DVWXG\WKDWLQYROYHGZRUNLQJRXWRQDVWHSSHU
:HWKHQWHVWHGRXUPDLQK\SRWKHVLVE\FRQGXFWLQJDPXOWLSOHUHJUHVVLRQDQDO\VLV$VDQ
LQGLFDWRURIWKLUVWLQHVVZHXVHGUHVSRQVHVWRWKHTXHVWLRQ³:KHQZDVWKHODVWWLPH\RXGUDQN
ZDWHUVRGDMXLFHEHIRUHWKHH[SHULPHQW"´7RDYRLGPXOWLFROOLQHDULW\ZLWKWKHLQWHUDFWLRQWHUP
ZHILUVWFHQWUHGWKHYDULDEOHVDQGWKHQFRQGXFWHGDUHJUHVVLRQDQDO\VLVZLWKODQJXDJHDQG
WKLUVWLQHVVDVWKHSUHGLFWRUVDQGZDWHUFRQVXPSWLRQDVWKHRXWFRPHYDULDEOH7KHSUHGLFWRUV
DFFRXQWHGIRUDVLJQLILFDQWDPRXQWRIYDULDQFHLQZDWHUFRQVXPSWLRQ>5 ) 
3 &RKHQ¶VI @7KLUVWLQHVVVLJQLILFDQWO\SUHGLFWHGZDWHUFRQVXPSWLRQ>ȕ 
W 3@ZKLOHODQJXDJHGLGQRW>ȕ W 3 @
$GGLQJWKHLQWHUDFWLRQWHUP/DQJXDJHî7KLUVWLQHVVWRWKHUHJUHVVLRQPRGHODFFRXQWHGIRUD
 

VLJQLILFDQWSURSRUWLRQRIWKHUHPDLQLQJYDULDQFH>5 ǻ5 ǻ) 3
 ȕ ±W ±3 &RKHQ¶VI @
7KHLQWHUDFWLRQZDVVFUXWLQL]HGZLWKDOLQHDUUHJUHVVLRQDQDO\VLVXVLQJWKH0RGSUREH
SURFHGXUH:HDSSOLHGWKH-RKQVRQ1H\PDQWHFKQLTXHZKLFKLGHQWLILHVUHJLRQVLQWKHUDQJH
RIWKHPRGHUDWRUYDULDEOHWKLUVWLQHVVZKHUHWKHHIIHFWRIWKHSUHGLFWRUODQJXDJHRQWKH
RXWFRPHZDWHUFRQVXPSWLRQLVVWDWLVWLFDOO\VLJQLILFDQWDQGQRQVLJQLILFDQW,QOLQHZLWKRXU
SUHGLFWLRQDWORZOHYHOVRIWKLUVWLQHVVIRUHLJQODQJXDJHPDUJLQDOO\LQFUHDVHGUHF\FOHG
ZDWHUFRQVXPSWLRQ>W 3 @EXWDVWKLUVWLQHVVULVHVODQJXDJHKDVQRLQIOXHQFH
RQZDWHUFRQVXPSWLRQ6XSSOHPHQWDU\)LJXUH6XSSOHPHQWDU\7DEOH
7KHSUHVHQWUHVHDUFKVKRZVWKDWGHVFULELQJDYHUVLYHEXWVXVWDLQDEOHSURGXFWVLQDIRUHLJQ
ODQJXDJHLQFUHDVHVLQWHQGHGDQGDFWXDOFRQVXPSWLRQE\DWWHQXDWLQJWKHGLVJXVWWKHVHSURGXFWV
WULJJHULQWKHQDWLYHODQJXDJH7KHVHILQGLQJVXQGHUVFRUHWKHLQWHUFRQQHFWHGQHVVEHWZHHQ
ODQJXDJHWKRXJKWDQGEHKDYLRXU$YHUEDOGHVFULSWLRQWKDWVLJQDOVDYRLGDQFHLQWKHQDWLYH
ODQJXDJHLQGLFDWHVDOHVVHUWKUHDWLQDIRUHLJQODQJXDJH2XUUHVXOWVFRQILUPDQGH[WHQGWKRVHRI
SUHYLRXVVWXGLHVVKRZLQJWKDWIRUHLJQODQJXDJHFDQPRGLI\MXGJPHQWDQGFKRLFH±7KH\
DGGWKDWLWFDQLQIOXHQFHLQWHQWLRQDVZHOODVEHKDYLRXUDQGLPSRUWDQWO\DWWHQXDWHEDUULHUVWR
VXVWDLQDELOLW\
:KDWGULYHVWKHUHGXFHGHPRWLRQDOLW\RIDIRUHLJQODQJXDJH"$FFRUGLQJWRWKHHPRWLRQDO
FRQWH[WVRIOHDUQLQJK\SRWKHVLVDODQJXDJHJDLQVHPRWLRQDOLW\E\YLUWXHRIEHLQJOHDUQHGDQG
XVHGLQHPRWLRQDOFRQWH[WV$IRUHLJQODQJXDJHODFNVHPRWLRQDOLW\EHFDXVHLWLVXVHGLQQRQ
HPRWLRQDOFRQWH[WVVXFKDVFODVVURRPV7KHDVVXPSWLRQLVWKDWH[SHULHQFHVDQGDVVRFLDWHG
HPRWLRQVDUHVWRUHGWRJHWKHUZLWKWKHOLQJXLVWLFFRQWH[WLQZKLFKWKH\RFFXUDQGDUHWKXVPRUH
HDVLO\DFFHVVHGZKHQWKHVDPHODQJXDJHLVXVHGDWUHWULHYDO
 

7KHSUHVHQWLQWHUYHQWLRQLVDFWLRQDEOHEHFDXVHPRVWSHRSOHOLYHLQPXOWLOLQJXDOVRFLHWLHV
ZKHUHIRUHLJQODQJXDJHXVHLVFRPPRQSODFH)RUOHVVSURILFLHQWIRUHLJQODQJXDJHXVHUVRU
PRQROLQJXDOVWKHLQWHUYHQWLRQFRXOGLQVWHDGWDUJHWSURGXFWODEHOOLQJ3HUKDSV6LQJDSRUH¶V3XEOLF
8WLOLWLHV%RDUGKDGJRRGUHDVRQVIRUSURPRWLQJUHF\FOHGZDWHUE\XVLQJWKH(QJOLVKODEHO
³1(:DWHU´UDWKHUWKDQLWVWUDQVODWLRQHTXLYDOHQWLQRQHRI6LQJDSRUH¶VHWKQLFODQJXDJHV
$OWHUQDWLYHO\WKHLQWHUYHQWLRQPD\XVHDQDWLYHODQJXDJHODEHOWKDWPLQLPL]HVWKHHOLFLWDWLRQRI
GLVJXVW$ILHOGVWXG\KDVIRXQGWKDWIDUPHUVDQGFRQVXPHUVDUHPRUHZLOOLQJWRXVHSXULILHG
ZDVWHZDWHUZKHQLWLVGHVFULEHGDV³UHF\FOHGZDWHU´UDWKHUWKDQDV³WUHDWHGZDVWHZDWHU´
0HWKRGV
 3DUWLFLSDQWVZHUHIRUHLJQODQJXDJHXVHUV$VVLJQPHQWWRODQJXDJHFRQGLWLRQVZDV
UDQGRPL]HG:HVFUHHQHGRXWQRQQDWLYHVSHDNHUVDQGIRUHLJQODQJXDJHSDUWLFLSDQWVZKRZHUH
HLWKHUQDWLYHVSHDNHUVRIWKHIRUHLJQODQJXDJHOLYHGIRUPRUHWKDQD\HDULQDFRXQWU\ZKHUHWKDW
ODQJXDJHLVVSRNHQRUSURYLGHGLQDGHTXDWHWUDQVODWLRQV6XSSOHPHQWDU\7DEOH0DWHULDOVZHUH
ZULWWHQLQ(QJOLVKDQGWKHQWUDQVODWHGDQGEDFNWUDQVODWHGWRWKHWDUJHWODQJXDJHV
 7DVNRUGHUZDVDVIROORZVZLOOLQJQHVVWRFRQVXPHTXHVWLRQVHFRQGDU\PHDVXUHGLVJXVW
>([SHULPHQW@WKLUVWLQHVV>([SHULPHQW@FRQWUROPHDVXUHV6XSSOHPHQWDU\0HWKRG
6XSSOHPHQWDU\7DEOHV±WUDQVODWLRQVGHPRJUDSKLFGHWDLOV)RUHLJQODQJXDJHSDUWLFLSDQWV
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